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Abstract of JP8202419 

PURPDSE: To improve the cycle time and productivity 
by making a robot wait to move to a target position only 
when a press crank angle is within a range wherein the 
robot is not allowed to enter and a specific condition is 
met. CONSTITUTION: A zone A (&theta 6-&theta 0) 
as an upper dead center area, a zone B (&theta 3-&theta 
4) as a robot operation disabled area, a zone C (&theta 
4-upper dead center) as a robot tip entry allowed area, 
and a zone D (&theta 5 -upper dead center) as a robot 
entry permitted area are set as operation areas of the 
robot. The relation between a crank angle like this end 
the operation contents of the robot is previously set in 
each robot controller. Only when the press machine is in 
machining operation, the press crank angle is within the 
specific angle range wherein he robot is not allowed to 
enter, and the condition wherein the movement target 
position of the robot is between metal molds having the 
possibility of interference is met, the robot is made to 
wait move to the target position, but when the condition 
is not met, the robot is operated as programmed without 
being made to wait. 
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(r)i»mm.mzm-t^m-^. mmn&M^o^i^mmn'^^z 
-fvTs^ V y^^ifiimm 1 (o^mmm^ 5^2 

[0 0 0 1] 

mmzM-r^^-i7<Dmxmmmi^^mn-r^n^^y h 

t*t^8Sb;a:ViJ:5 ::tie*I^S8iIfBiS-&-57'U'X«ltt 
[0 0 0 2] 

[000 3] 

[|«?^*^<^#ebJ:5<!i-r^3IS] ca)J;5tae5fe03^S 
0, :/wxi)nxo*^^$*«i^±L;a:v»ti»-5raS*** 



(2) .#B|5p8-2 0 24 1 9 
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-5. 

[0 0 0 4] ci<D^Hj«±ta*i»iwig*-T;^snitfe© 

to 0 0 5] 

iO :/kX«l*ftfc^r*-r-5'7-i?®jieA*fcttaiffil!if^**ff 
TSPJpy hi:*ft7t> :/V'X««tP#y 
«$-B-S7'U;^«lt*tP#>v hO|^«8^Blc45ViT, ^ 
l'Xi?5>^J7^{rHL-. P:^^-;/ h-OjiA*fF^L:^Vi|l 
l®^«^SJ!StP3p>y h«)jtA^fP#-r5l|2 0^S® 
«&l85£-r«^ 1 Olft^^lftt, PJpy hOWiajRA* 

®i^Ib««2:S«-r-5^2ro|g5t^gi:t. ^VT^^^yy 

^nifimm\<iinmm\zm\^. ^^^psi^yhosB 

(D*#TT«PJJ^5/ h^^SI$-B-;^V^J;5P#i/ 
[0 0 0 6] 

ISO, MBgftB'NW^tt^^il^it. ^nK^i.©^# 
JO TTttPJj^y bS:^«S-&-r{c:^P^7A<i::fei5{ri!if^ 

[0 0 0 7] -rjafc-fejfE^WK.tna, :?'u;^*<±je^ 

[0 0 0 8] 

xm-m\zwmt^. 

[0 0 0 9] S2tt, j:©^?gS:3iffl-r^::^kXP3j?';/ 

!7-i'oteA*5<i;yfjeai*iiffs-a-?>jR«5# 

fll|P3l?i/ h 2S-f-n-?tlStt-5J:'5CLTVi-5, 
[0 0 10] &)ReH#ttP3i^y h2», y-f 

X h^3±T:feffljiceB-r-5i!?Aflijp;ny H mxm 

m 4t. ^;/-1'Xh«l3±-C;&ffl!Hr{SrB-r5jieW«|P3K 

y-f X h*l!l3±T-#WfCfillHlSnS. »Afl!lP7|?s/ h 
50 4tt, UnXMcD'7-i^*l7-i'B##6*»51t?)aiL, 

nao 
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CO 0 1 1] E2©v'X5^AT«, '^VT.mW'^ 

ojpxcDMir "7-^ Sr-sy-^^B^^ 6 {::«< J; 3 

[0 0 12] -r^^t)^. cos-a-ttS-^u-xtsttKow 

'>-f X Ktlll3 Sj|iliI$-B--5^:<!:fcJ;D j:©IK4*»0^ 
2gl:Bo::/^xai«{cj(*(i*$-ii:, j:oSt;:©)ia4 fcJ:o 

Tie^ b fey- 2 as o:/^x^Mtr neA-r 

^y-i-x h(ili3*^JIlHl3nT-^roi»4*tm2 
g:Bo:/i^x«l«(cMii^Lfc!|^|g®i^{rtt, -la^^oDiKiS 
»l(ril!©fgiaB©::^l^x««fcj^ii$UTVi«. Ufc** 

oT, ^ffi:^©^5SrfflViTl|lSa»>^I/X^M>0^^ 

o::^^xt»«fc«iA-r§. ^:©<};'5;&^e6ta:«'7-i^ 
©«mi»A»f^*ff5^<!:{Cct»3, lo®|»©a5j^yh 
tcjt'<, i«^©'7-^lRA«a»f^S^L#5. 
[0 0 13] @3tt, 0 2{:*L/c:7'VXDj)?>;/ hv-X 

14, j««6#«in3j?'>h2*ftlWrsn:j«y ^rI>^P- 
7 1 O^t^i^^nTiit), ^^^WX^Etttltt^PTH-y h 
n>hP-9 1 0<cj;-pTei!if?±M«$n^= -r-^t? 
^LCv'XT-ATfs, ywxfiiM«, i-y-'i'i';i^«t 

©eiii}i^*«A:^j ^ ^ -c^tat- ^ J; ^ ftf^-r -5= 

[0 0 14] #PJJ^-;/ h3>hP-5' 1 Ott. 1 

n Jj? -v h 3 K^f^S L T*>«r giJIHttiilt en. It? 
©pjH-> h-n>hP-7 1 OJClJ, ^^^lftP/J^yh3 
©Xi(g5*S!l»T-5J;5a8An>NP-5 1 0 a tiffin 
> hP-7 1 0 b^tiS;^ enrViS. SeA3>hP-^ 
fi 1 0 a tt)R«6o3K»/ h 2 OlRAfilPJj^y N 4 ©MffllS 
SlfrL, J»mn>hD-^l ObttJRmflJPzHyhS© 

[0 0 15] :/kxtffi«lii0^e:/i'X©*$fttrS{t)Wt 

enS:X>3— :5'©ffl:t)X— ^ED*«n3j?y h3>hP 
-51 0Ctfl*StiT*5f), hn^hD-5 1 0 

x-^' irS-tJiriTr/Uxatt** f© J; 5 /*l!if^««fcfi 
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&5'-d't^xi]^nT^Ki. p>j^y h=i>hp-9 1 0 
ttiine^fi7"-^{c*cf^P3j^5/ h&s&^tifflg-z? 

[0 0 16] ;ine.^p#'y hn>hp-7i o«, m 

't'$fJi9S©2 0Cgi^^nT45O, ^©m4'*'IWSB4 
0 {::J:oTiKgWa^nTViS. 
[0 0 17] ::''WXttl«©i'7>i'«SiD# 
>y hfiiJ©i!lf^l*I$©H^SS^-r'b©T, ^^BLdQ~d^ 

[0 0 1 8] 00 : }imMM (15°) 
01 ; m;i^5^x'yi7lS«-«|«^;«7Atx>n-^^©ffi 

0 2 ; ]g^?x>yi7^1^-*S«^;*7A<hX>P-5^©« 

03;:/UXllPXl^^±IS# 
04: PjJ^y h^feSBilAir 
05; U^y hmX^ 
e6;±JEj^ (3 4 5° ) 

±ffiAaiCJ:'3Tia5£$nSPJj?y l>©tllfP«« 

a? tt£4T©a»3-r*-5. 

V^->A (06-00) ;±5E^«*^ 
^/->-B (03-04) : P3}?-> ^«lf^^W«^^ 
y->C (04~±5E;ilC) : P;l?>j/ h5fe«jiApIffi«e 
V->D (05-±5E^) ; P:j?y hJiAPl«« 
^p#-;/ hn>hP-5l 0(c«, c©J;5:^5'7>4' 

•5. 

[0 0 19] H4aiJ:t^05tt. 01fr^L&5R#8n:j? 

>y h 3©asmfi!lP4?5' h 5©i!if^rt^S:^-rfc©T, 0 
50 4«JRaMP#>y h5*S7'^X^«lfriiA-r-5K(©jt 
AXSS:^b (SCENEl) . 0 5 «JRHl<l!|Pd?>y h 5 *tin 

xjSiE>.©'7-i' *^s^•r:/^x«« 1 eitttH-rsiSo 

ffiltHX@?£*LTVi-5 (SCENE2) „ 

[0 0 2 0] 04©jtAXei'45ViT«. P^J^y 
feSC^Snfc«ISc©ii^iC0Pl-0P5t-€-o ^c«l^±* P 
T P«mX«C P*IWb;ft)6«6.5^Kl-r-6. 

[0 0 2 1] DPI ; U/-f X httia^BlWfilS 
0P2 ; :;^UXT»^1-teS 
OPS : P4?>;/ h jfe^«S^fi[« 
40 0P4:^S±;^fi« 

OPS; ■7-^^'5>y{Se 

±E&@^jS(Cj;oT«}ai<S!lP4^ N 5 (D^mWmYiSk 
[0 0 2 2] 0Pl~0P2©KW-:/UXSI!ifPSii-T'bP 

#y h3&<:^uxt^lf-r52:t©J&Vi:/^x^S«^l.®« 

0P2-0P3©Kffl-tfriEL:fc^5>^?^fc*ff -5^^©* 

A it (*#: W 7 > i7 ^ *i v^- > c ir A o T 
V^mi) , D4?y K/N>K©ife«©*T*n«iiA"Tt 
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[0 0 2 3] 05 fc^-rroJRtbPiKry h 5 ©KaxSfc 

[0 0 2 4] OPS; U--^i'y>':fi^n 
0P6 ; ^S!±^{4« 

0P7 : mmt^-i > h immtmAti^-t>iz-^n^&:m) 

0P8 ; mmt^^ > h (|S|S8«^B!it:t>J3SnseH) 10 

0P9 ; zfUX=F»9[-&.m 

DPI : ^^'-I'x hlttiHigBl©&« 

±t2it^^©5*.. raM#-1'>hOP7*3j;t;OP8{i, JBttl 

mm-r^t. mmmnA, Bt-^^n^en-tyiztji^o -r 
h4®jtABi««)&tfts$n-5. ntmmm-^. 20 

[0 0 2 5] 0 6*iJ:lXig7fa. JRAfilP^-y h4rol!i 
ffi^ U T k X iCit A U T 9 - ^ T' P X«t« ©3f 

jtfeefc-fe-;/ h-r«.*-r©jtAxes3^L (scenes) . 

miS^S^L-Tl'^^ (SCENE4) . 

[0 0 2 6] S6 0jtAl8tIfc^>T«. P:!!^-;/^*^ 
«)«3^$nfc«Sc©«3^^IPl~IP6»C-€-o3tillS|!±S P 

TPffimx»c pffiiwb^*ie»i!)-r2.o 

[0 0 2 7] IPl : X httleliRBrofiB 30 
IP2 ; 

IPS: RJBjJt-f >h 
IP4 : l^^jJ^^ > h 

IP5 : ^miL)3*m. 

IP6: '7-i?7>i'7>'y{4@ 

lPl~lP2©Em "::^WX&i!if^Sii-T'b*BAfl!lP!j?y h 

[0 0 2 8] IP2~IP3©KM-i'7>i'^^lc:^-rsm;t 

{M.mt^\z\ti;y>^m)^^J-yYi\zx 40 
oTV^nJi) , PJj^i/ HA^HOifeJSWi^TifenffitA 

IP3-IP40|Z:M-a8a{B!lP3K-y h 5*t0 5 tC^LfeJ^ft! 
^'r> hOP7fc^t--5t (llWm^A*t:t>fc;>a:-5 
t) . IDATiiA-C^SKM. ^3afeitA«)IRKtti'^> 

^fiV- A-^ TVi-5(Ji.S7>^fe-5 
IP4~IP5©KM-ajttHBllP:d«<y h 5*t05 (c^^/tl^^ 

t) . «I»TjtAT?€r«KM, «3i&itA©BRfctti'7> 
i?^lf4:/->D{ZAoTliSj6JS*t^5S. ^ 
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[0 0 2 9] E7 085i{ilXig{3*5l'iT«. Pd^i/ 
ii)it^3n:tSfc<Di[^iCIP7~iP8~lPl{c^orcfiSl! 

±*PTPtiifflxttc pwfflbAdt&^ift-rs. 

[0 0 3 0] IP7 ; 
IPS : -fUX^F^MLm 
iPi : u/'f;^ httlHienI©es 

0 8 tt, mmLitmttimuTiiy h 5 ©iRaxetiiRAfl! 

P:J^>;/ h4©aSAXe®|^S9MW^*-r/tJ6©fe©-C, 
Bti^tfcj;3i::teAi>Jp^-;^ h4tt, tKaifi5PJt5<> h 5 

*i|5iai3j^-f > botuzmr^ t mmmnA/}^:t>izfj. 

, IP3~IP4©KrafcaA-r-5Ilt*lT^. Sfc, 
JKaHfil P y K 5 **|g»I4?-f > h0P8ICil-r 5 1 d^W 
{S^B*t:t>{C;^j:;5t) , IP4~IP5©KfflJCiiA-r-5:i 

[0 0 3 1] £ilT. 0 9~01 2©7P-^-\'-hfC«6 
oTS9ffiH4~EI8C^L?£:#XStr*Jtt-5P3py 
> h a-y 1 0 ©lif^SrPJfi-r^. 

[0 0 3 2] $-r, 0 9©7P-5^^-MCtieoT04 
fca^LfejeWMD^i^i/ h 5©itAXSt||-r-SP4^2/ h 
3>hP— ^10 («{ai:3>hP— 7 1 0 b) O^W^ 

[0 0 3 3] ZCDmXHmiZ^^^^X. IRmP>hP— ^ 

1 0 b«. i-rspfflfliip^y h 5 ^mmjkofi^-v^m 
(xxy::/'! 0 0) , m^Wi^mm-r^t, mmm 

P4^ h 5 dSU/'f X h W 3 SrlHlteLTfcati^^S i o 

(X^^yT'llO, 1 2 0) . -^-LT, ^y-fXhii*tRifr 

-fl 3 0) , SNWtlPJj^ y h- 5 {ZMVmmmr2^<Df» 

[0 0 3 4] »HZ, ^tii=i>ha-y 1 0 hit. ^UT. 
7 1 fc^bfcV''->CtrAoTVsS H t * 

^ -r - > C <t ^ ^ > IC /ft -rj T V i § S & « ^ U 
(X7=--;'>'1 5 0) . S©S^«P3}?2/ h?!)t^^/^0P2 

^Mmvrcii^m^^mmt^ Uy^yfi eo) « 
>cm#©«^si*ss5t^u uv^yT^iTO) , V- 

$1*5 (x-ry:^i8 0) . a(iHi^ii*«x 

xy^lSO, 1 6 0. 1 7 0, 1 8 0 SjSfif •5«'& 
P#y h©i!r^*^7'^X©l!i$f3it'^¥t'^ii^T* 
0, c:©j:pnc«^tt. Pif^-y h{i^^;j^0P2Tf?±L 

C fc©&l6SL.T75> e.-5-0«©*IHS 

[0 0 3 5] S!|||I^II*^Xt--7 7'1 5 0. 16 0 

®*-SSSLT-e©^©#«il 9 0{Ci^fT3n-5«^ 

0, ::©J:5;(a:«^tt, od?y K*««^^OPi*»^»^ 
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^M-r-5J;5fcL'T Ux-v:/2 2 0#fig) , J;0«i* 

to 0 3 6] mz. 9 0(-*3ViT(i, JRm:3 

>hD-7lOb«, ^;/-f X hW3*^feB^i6S^Tb 

T-y:/2 0 0. 2 1 0). 

[0 0 3 7] 'fVT.^m^V^m^ U» \t. a 

hi)^^<Dm4(Dn^j^o?i~o?2<Dmmiz&mi'X\'^ 

a # y h *^5t«)0 4 ©®^^0P2~0P5OKWfC{4B 

[0 0 3 8] Xxy7^2 2 0{r«3V>T> JKttin^ 

1 0 btt, a^y hfCit^jfeOP3'\(D#»SrH 

^■i)^^f)^^mt&V (XT--yy2 3 0) , SCD^-a-ttD^i? 

:/2 4 0) . -E-LT. PxKy h*t«3^^0P3'\SmLT 
^/->Dffi^cD<*Sg*HS?8^b (Xx>y 
7^2 5 0) , V--yDm^f)^^>\Zf3i-oX^^tl:^^m^ 
li, n^J^.;/ h&i[^;iC0P3Tf?lh$ti:> y->DM^7i« 
^>iZfS.^^XWm^'S?> (T.y'yZf 2 6 0) . WiEt 
|^«tC. MI|l#«d<XT--y:/2 3 0. 2 4 0, 2 5 0, 
2 6 0 Sr«a-r-S«'&tt, a^^y h(Dm&f)^-:fPX(DW} 

^^xwmv. v->Dmm)i^>\zfsi-3ft(D^mmv 

[0 0 3 9] -:)5f, mm^mtl^T.y'y'fZ 3 0, 24 0 

I^^T-e® BSfi[BS«^^0P4fc^M-r S J; -5 IC UT 
(X7^.y:/2 8 0#ag) , J:D^*<Davm;J?y hODgjr 

[0 0 4 0] ;izlZ. Xxy:/2 7 0{C*ViT«, «Wzi 

>ha-^i 0btt::^WX^8»^Affi^«:t7i:b, c: 

n^M'pmmmn2o\zm^-ri>. isi^, yi^x^m 

A{t^ tt. Dd^y hA^3fe©04C!)^5^,^OPl~O 

PSWKMtCficBLTliSlltSrSLTiiD, ;i®m#€: 
*7fr*a:l.ip*ttD3i^y h**5fe®04(7)«S^OP3 

~0P5©KWfcfi[eUTVi-5c:t&3^-r«{r;fe*. c:© 
::/'ux^«E^1>A^^t>m'*'«iIfflifiB2 0 trfeviT*^^ 
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mo)rzii)izm^^<E>n^o 

[0 0 4 1] 'AiZ. Seain>hP-7l Obtt, a^y 
h *«*^0P4*lgTiiAXe©«i(^B WttBTSStS 

^^OP5*-C5gfSi$-&-S UT-'y:/2 8 0, 2 9 0) , 
[0 0 4 2] J&!,±7jt, JRaind^.;/ h 5 tiSlJSiiAXS 

[0 0 4 3] 'AiZ, 01 0<D7D-5^^-hfct^oTia 

>hn-y 1 0 b©M'«i^lUcc)ViTlttH^-r§o 
id? [0 044] 5fe<0jtAX@{C<fcoTDiJ^y K^tit^^OP 

btt, A>H^5>:/}i^^P3}?>;' hfctbALT, P# 

^ir'7-^^e^«If^SrSlff ^•a-'S (Xx-y7'3 0 
0) o Src, JRm3>hP-7l 0 btt, ±fBA>Ki? 

i|S)ai)#|iBT&*'^>Kt-5 O.T-v-f'i 1 0) . -5- 

7>:/*««8^$nrc«-&«, ^<D^^)(isxx2/:/3 4 

0 tC^ff^-ar-S**, ^€I^KTLim75ti»jatTt>A>H 
(X5=-y:^3 2 0, 3 3 0) . 

[0 0 4 5] )\yY^=yy:fimm^t\tdi&^. tKttin 
>hP-^10btt. P3py h&il^^OPe&iBJT®^ 
MSSfli^Xi^m^'i O.f-yrfZAO. 3 5 0) , P:j? 

y viimT^^mmzmmx^Tz.n^xnmmm^-^^yxz 
-t^ Ux<:/7'3 6 0) , ;i<Disiajm^Aam5Burccfc 

«AMP3l^^/ h4®iiAnr©««S^SiJ-r-5fe* 
[0 0 4 6] l!SWa>hP-^ 1 0 b«, D3t^ 

30 yv^m.Tf^Mm^^xi^m^'^. uit.yv-h'im.^mmz 

0. 3 8 0) , ClOj^MM^Bt). mJMui!^vV\(r> 
it A^roffi«<£IS?SiJ-r -5 fci* ffl 6, n-Sc 
[0 0 4 7] i);tC. ^tbn>hP-^l 0 b«, Pi}?«;/ 
N&«^^0P9*T^S(l$-a:, ni^^y V1i^m.7hmsi^\ZM. 
mXytzMM.X. :t7UTVifc:^l/XTSf;>VA^^RrX:/ 

kx^st^i-Bfi^^^fxcb, ;ins:m'*'M?Biise2 0 

\zm!^t^ (X7=->;/7'3 9 0, 4 0 0) o 
[0 0 4 8] C:©^, jetHP>hP-^ 1 0 btt. Uifs 
40 y V^^^im\i^XlS%^^1t^. imoit-y V-tfS. 

JfiAflUPJi^y h4*t!y-fXh«&lHlCUT'b<fcli 
^^Tfe^V^Jg^L/T^y-fXhttSHFlEa-a-S (X^ 
>y:/4 1 0 — 4 3 0) . 

[0 0 4 9] «±)0«, JRtiiP^-v h 5oBlWlSo»iBI 

[0 0 5 0] 'M.\Z. 01 lO^P-g^^-hJCtJEt^TE 
6 L fcJR Afll P :|? y h 4 ©it AXg fCMf S P Jj^ 
hP>hP-7lO («An>hP-^ 1 0 a) ©Slfli 

50 [0 0 5 1] c:©JiAXeK*l'»Ttt, «A=i>hP- 
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X Mft3*Jg|iI^-&S (X5=--;/>^5 1 0, 5 2 0) c 
0) , 

[0 0 5 2] «A:3>hP-7 1 0 att, ^W-X 

5 5 0) o jtApl04^m*£^TcDt*»)T»«. 

[0 0 5 3] (l)ii'5>^ftj>tl/->DlrAt3TViSl/ 

et±oiiAir*fr*«ii!tJS^EnTti;a:vi«^, iSA=i>h 
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